Abstract -Recent results on high-resolution nonlinear rotationvibrational Raman spectra of gases are described.
INTRODUCTION
In the last 10 years the resolution in rotation-vibrational Raman spectroscopy of gases has been increased by about two orders of magnitude through the application of the nonlinear techniques which are based on the excitation with two lasers, one of which is tunable (ref. 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY (CARS)
Because the instrumental resolution depends on the convoluted linewidth of the two lasers and the narrowest linewidths can be obtained with stabilized single mode continuous lasers, we have constructed a CARS spectrometer for c.w. intracavity excitation in Munich (ref. 22) . It consists of an argon ion ring laser with an etalon, a prism, and a gas cell containing two spherical mirrors in the cavity and a dye ring laser, the beam of which is coupled into the gas cell at the prism for collinear excitation. Figure 1 shows the CARS spectrum in the region of the Q branch recorded at a pressure of 13.6 kPa.
Starting from the energy levels derived from an analysis of the infrared spectrum in the region of the CH -vibrations (ref. 30) the CARS spectrum has been calculated and found to be in good agreement with the experimental one, as shown in Fig. 2 , where the contributions of the real and imaginary parts of the nonlinear susceptibility are plotted separately.
On the other hand, the analysis of the intensity profile of the CARS spectrum of the V1 band of methane recorded at a pressure of 1. argon ion probe laser and a high power pulsed pump laser (Fig. 5) . The pump laser is obtained by amplifying a tunable single mode dye laser in a four stage amplifier pumped by a Nd-YAG laser. In our recent investigations, the probe laser was actively stabilized with a Fabry-Prot interferometer and its frequency was locked to a Doppler-free saturated absorption line of '2 This laser is used as the reference source for the travelling corner cube wavemeter which measures the dye laser frequency at the beginning and at the end of each 1 cm-1 scan. The induced absorption signal is detected on the probe laser, is amplified and then averaged and stored in a data acquisition system. The symmetric top molecule C3116 has been also investigated to get high resolution Raman spectra of the C-H stretching region (3000 to 3040 cm-'). Many lines appear in this region and lead to a complicated structure not yet fully assigned. Nevertheless, the 2v2 Q-branch exhibits a band head which allows us to estimate some molecular constants.
In addition to molecular structure investigations, we have studied collisional effects on the lineshape of the Q-branch of nitrogen. Two phenomena occur as the density increases: at low density, the Doppler contribution is reduced through the Dicke narrowing (ref. '11t '9 'UOtdW3 
